By considering all new interaction terms in the lepton sector that are renormalizable and SM gauge invariant, but with only one exotic particle appearing per term, we have identified that the phenomenologies of a set of new triplet leptons (with nonzero hypercharge) coming from such minimal couplings has been rarely studied. In this work, we aim to study their contributions to the FCNC effects, and using available low-energy experimental data to place bounds on the relevant parameters associated with these new triplets.
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Introduction
The discovery of neutrino oscillations has long been suggestive of new physics in the lepton sector. It provides compelling evidence for nonzero neutrino masses, and hints of possible lepton flavor violation (LFV). In this work, we consider the following minimal coupling as a simple way to introduce new physics to the lepton sector: Y exotic (SM particle) · (SM particle) · (exotic particle) .
(1.1)
Imposing SM gauge and Lorentz symmetries, we note that many of the exotic particles induced this way have been studied before due to other motivations. Of the ones that have been rarely discussed, we study the exotic lepton triplets,
under the SM gauge groups (with Q = I 3 +Y ).
The Model Setup
To analyse the new sources of FCNC contribution from these triplets, we write them as
while the interaction Lagrangian of interest is given by
T is the usual lepton doublet and we have included the RH neutrinos, ν R ∼ (1, 1, 0) to give neutrino a Dirac mass. To study the mixing between SM leptons and components of the exotic triplets, it is convenient to package the mass terms as follows
where v denotes the Higgs VEV. The diagonalization process that put these fields into their mass eigenbasis will give rise to new generalised coupling matrices for the charged and neutral currents which contain new sources of LFV (see [1] for details). We parameterize this by defining the dimensionless quantity:
where we observe that new contributions to tree-level flavor changing currents would be provided by the nonzero off-diagonal entries of matrix λ .
Constraints from experiments
In this section, we present the constraints on the elements of λ from various leptonic processes. Since the off-diagonal values are the sources for LFV, studying processes such as charged lepton
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Phenomenologies of exotic particles in the lepton sector Sandy S. C. Law decays (e.g. ℓ → 3ℓ ′ and ℓ → ℓ ′ γ) or µ-e conversion in atomic nuclei will place stringent bounds on λ αβ (α ̸ = β ), whereas the diagonal elements can be examined by looking into Z → ℓ α ℓ α . It should be noted that because there is new tree-level FCNC, the Fermi constant as extracted from muon decay is now modified and is related to the SM version of G F via:
Using the experimental data [2] from the various processes mentioned, we obtain the following summary of constraints on the elements of λ : These constraints on λ will in turn lead to restrictions on the entries for Y E and M E .
